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Meeting OutlineMeeting Outline
• Site History
• Mercury Facts
• Mercury  Distribution
• Risk Assessments
• WASP Computer model
• Alternatives evaluated
• Clean-up criteria
• EPA’s preferred plan
• Public Participation
• Q & A
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Nyanza – History Nyanza – History 

• Nyanza Chemical operated on a 35-acre parcel located on 
Megunko Road in Ashland 500 feet south of the Sudbury 
River.  Nyanza operated from 1917 to 1978 manufacturing 
textile dyes and dye intermediates. 

• Nyanza Chemical operated on a 35-acre parcel located on 
Megunko Road in Ashland 500 feet south of the Sudbury 
River.  Nyanza operated from 1917 to 1978 manufacturing 
textile dyes and dye intermediates.
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Nyanza - HistoryNyanza - History

• From 1940 – 1970, greater 
than 100,000 lbs of 
mercury were released to 
the Sudbury River 

• From 1970-1978, on-site 
treatment reduced 
discharges to 400 lbs 

• 1983 – “Nyanza Chemical 
Waste Dump” added to the 
National Priorities List (or 
“NPL” or “Superfund”). 

• From 1940 – 1970, greater 
than 100,000 lbs of 
mercury were released to 
the Sudbury River 

• From 1970-1978, on-site 
treatment reduced 
discharges to 400 lbs

• 1983 – “Nyanza Chemical 
Waste Dump” added to the 
National Priorities List (or 
“NPL” or “Superfund”).
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EPA Operable Units (OUs)EPA Operable Units (OUs)

Nyanza Chemical consists of four 
Operable Units (or “OUs”): 

• OU1 - On-site soil remediation/capping (complete)
• OU2 - Groundwater contamination/Indoor Air (on-going)
• OU3 - Eastern Wetlands/Trolley Brook (complete)
• OU4 – Sudbury River Assessment (on-going)

Nyanza Chemical consists of four 
Operable Units (or “OUs”):

• OU1 - On-site soil remediation/capping (complete)
• OU2 - Groundwater contamination/Indoor Air (on-going)
• OU3 - Eastern Wetlands/Trolley Brook (complete)
• OU4 – Sudbury River Assessment (on-going)
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Study Area Study Area 

Presenter
Presentation Notes
Redrawn based on level of HH Risks



Note  elimination of Reach 5 and 7 (no actionable risk)



Note only 1 primary reach (Reach 3)



Talk for a minute about ecological risk
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Mercury FactsMercury Facts

• Multiple sources (point and 
non-point) 

• Can exist in different forms 
• Methylmercury capable of 

“bioaccumulating” 
• Bioaccumulation is used to 

describe the increase in 
concentration of a substance 
in an organism over time. 

• Multiple sources (point and 
non-point)

• Can exist in different forms 
• Methylmercury capable of 

“bioaccumulating”
• Bioaccumulation is used to 

describe the increase in 
concentration of a substance 
in an organism over time.
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Mercury MethylationMercury Methylation
• Mercury methylation is important because 

it controls how much mercury enters the 
food web 

• The rate of methylation is very dependent 
on hydrological factors. 

• Seasonally-flooded wetlands [such as 
GMNWR] wetlands are very efficient at 
methylating mercury (Kelly, C.A., et.al) 
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GMNWR] wetlands are very efficient at 
methylating mercury (Kelly, C.A., et.al)
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Different Methylation RatesDifferent Methylation Rates
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Mercury – where does it come from?Mercury – where does it come from?

• Non-point (“diffuse”) sources
– Municipal waste incinerators
– Power generating facilities

• Non-point (“diffuse”) sources
– Municipal waste incinerators
– Power generating facilities

Municipal Waste Incinerator

Lake Cochichewick
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Mercury – where does it come from?Mercury – where does it come from?
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Mercury ConclusionsMercury Conclusions
1. Have multiple sources of mercury to the Sudbury River

2. Within the Sudbury River - different “reaches” have a 
different ability to make mercury “available” (i.e. 
methylated)

3. Wetlands are known to have greatest methyl-mercury
production

1. Have multiple sources of mercury to the Sudbury River

2. Within the Sudbury River - different “reaches” have a 
different ability to make mercury “available” (i.e. 
methylated)

3. Wetlands are known to have greatest methyl-mercury
production

http://en.wikipedia.org/wiki/File:Methylmercury-cation-3D-vdW.png


Nyanza Superfund Site OU IV pg 15

QuestionsQuestions
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Nyanza Investigations Nyanza Investigations 
• Numerous investigations since the creation  of 

OU4 in 1993: 
– 1995 - 1997 Nyanza Task Force Studies
– 1999 Human Health Risk Assessment
– 1999 Baseline Ecological Risk Assessment
– 2003-2005 Site-wide comprehensive sampling 
– 2006 Supplemental Human Health Assessment
– 2008 Supplemental Ecological Risk Assessment
– 2010 Public Comment Draft Feasibility Study 

• Numerous investigations since the creation  of 
OU4 in 1993:
– 1995 - 1997 Nyanza Task Force Studies
– 1999 Human Health Risk Assessment
– 1999 Baseline Ecological Risk Assessment
– 2003-2005 Site-wide comprehensive sampling 
– 2006 Supplemental Human Health Assessment
– 2008 Supplemental Ecological Risk Assessment
– 2010 Public Comment Draft Feasibility Study 
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Mercury DistributionMercury Distribution
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Mercury Distribution - SedimentMercury Distribution - Sediment
• Show map of concentration • Show map of concentration 
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Mercury Distribution - WaterMercury Distribution - Water
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Mercury Distribution - FishMercury Distribution - Fish
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Risks AssessmentsRisks Assessments

• Multiple Human Health Risk Assessments 
– Mercury the only chemical of concern (due to its 

persistence and ability to accumulate) 

– No adverse health effects from contact or ingestion of 
Surface Water or Sediment 

– Health effects attributable to consumption of mercury- 
contaminated fish 

– Clean-up alternatives focused on protection of a 
Recreational Fisherman 

• Multiple Human Health Risk Assessments 
– Mercury the only chemical of concern (due to its 

persistence and ability to accumulate) 

– No adverse health effects from contact or ingestion of 
Surface Water or Sediment

– Health effects attributable to consumption of mercury- 
contaminated fish

– Clean-up alternatives focused on protection of a 
Recreational Fisherman

Presenter
Presentation Notes
Reiterate... The only COC is Hg (non carcinogen risks)



The only route of exposure is via the consumption of contaminated fish



Discuss inclusion of subsistence fishing in the 2006 HHRA and internal meetings (RAOs)



Describe that the Recreational Fisherman includes some consumption (50 meals /year)



Nyanza Superfund Site OU IV pg 22

Human Health Risks from 
Fish Consumption (2008) 
Human Health Risks from 
Fish Consumption (2008)

Recreational Angler
Reach Child Adult

Reach 2 - 1.8

Reach 3 – Res 2 2.1 1.2

Reach 4 – Res 1 1.3

Reach 5

Reach 6 - Saxonville 1.3

Reach 7

Reach 7 – Heard Pond

Reach 8 – Great Meadows 1.3

Reach 9 1.5

Reach 10 1.4

Presenter
Presentation Notes
Note changes to table



Note: higest level of risk is Reach 3 (reservoir 2).



Note also that risks to recreational adult are only Reach 3
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Ecological Assessment UpdateEcological Assessment Update

• Ecological Risk Assessment (December 2008)

• 229 Measurement Endpoints –
– combination of food chain modeling results and site- 

specific/species-specific measurements 

• Measurement endpoint =  species x media (blood, 
egg, feather, fur) x reach 
– More weight given to site-specific measurements over 

modeling 

• Ecological Risk Assessment (December 2008)

• 229 Measurement Endpoints –
– combination of food chain modeling results and site- 

specific/species-specific measurements

• Measurement endpoint =  species x media (blood, 
egg, feather, fur) x reach
– More weight given to site-specific measurements over 

modeling

Presenter
Presentation Notes
This was  somewhat surprising to those involved



Appears to be he same/similar conclusion of other stakeholders (NOAA and FWS)



Nyanza Superfund Site OU IV pg 24

FishFish

Presenter
Presentation Notes
Bill Byrne – MA F&WL
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Crayfish , MinkCrayfish , Mink
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Avian StudyAvian Study
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229 Measurement Endpoints229 Measurement Endpoints
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Weight of EvidenceWeight of Evidence
• 225 endpoints did not indicate risk
• Remaining 4 include:

– Benthic food-chain modeling (superseded by direct 
measurement) 

– Merganser Eggs (also in 3 out of 4 reference areas)
– Large fish (>20 cm) a few (<10% ) exceeded low 

effects level for reproduction 
– Redwing black bird caught as “by-catch”

• Conclusion: No population–level 
ecological risk 

• 225 endpoints did not indicate risk
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• Conclusion: No population–level 
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QuestionsQuestions
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FS HighlightsFS Highlights

• “Active” clean up alternatives focused on those areas with 
clearly elevated mercury in sediment (Reach 3,4, and 6) 

• Developed Remedial alternatives based on two target 
concentrations: 2 and 10 ppm 

• Reservoir 2 (Reach 3) has the only concentrations of total 
Hg above 10 ppm. 

• WASP Computer model used to project the effectiveness 
of each alternative. 

• “Active” clean up alternatives focused on those areas with 
clearly elevated mercury in sediment (Reach 3,4, and 6)

• Developed Remedial alternatives based on two target 
concentrations: 2 and 10 ppm

• Reservoir 2 (Reach 3) has the only concentrations of total 
Hg above 10 ppm.

• WASP Computer model used to project the effectiveness 
of each alternative.
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WASP Computer ModelWASP Computer Model
Modeling Mercury Transport and Transformation 

along the Sudbury River, with Implications for 
Regulatory Action (2010) – EPA/ORD (Athens) 

• Volume 1: Mercury Fate and Transport 
(describes the “Base Case” also referred to 
Alternative 3A or MNR) 

• Volume 2: Evaluating the Effectiveness of 
Different Remedial Alternatives to Reduce 
Mercury Concentrations in Fish 

Modeling Mercury Transport and Transformation 
along the Sudbury River, with Implications for 
Regulatory Action (2010) – EPA/ORD (Athens)

• Volume 1: Mercury Fate and Transport 
(describes the “Base Case” also referred to 
Alternative 3A or MNR)

• Volume 2: Evaluating the Effectiveness of 
Different Remedial Alternatives to Reduce 
Mercury Concentrations in Fish
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WASP  Computer ModelWASP  Computer Model

• Originally focus of the model was Reach 3 and 
Reach 8 to investigate the distinctly different 
mechanisms controlling mercury uptake. 

• Model was calibrated using site-specific 
biological, chemical and hydrological data 
collected over 2 years 

• Does not include Reaches 2, 9, and 10; however 
results [of modeled reaches] are assumed to 
apply to these other reaches. 

• Originally focus of the model was Reach 3 and 
Reach 8 to investigate the distinctly different 
mechanisms controlling mercury uptake.

• Model was calibrated using site-specific 
biological, chemical and hydrological data 
collected over 2 years

• Does not include Reaches 2, 9, and 10; however 
results [of modeled reaches] are assumed to 
apply to these other reaches.

Presenter
Presentation Notes
Apologize for the amount of infomtrionon silde



Model Availability uncertainly a primary concern



Limitng the eval of active remedies to just Reach 3 will help streamline the FS. 



Model (hopefully) will allow us to predict the fish tissue concentrations , by reach , under a MNR scenario as well as if we implement different active  technologies in the reservoir.  



Other (dowstream reaches) not as amendabl to active remediationo as there are generally not significnat hot spots or the same total mercury concentrations amendable for clean-up.
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WASP Computer ModelWASP Computer Model
• As with all computer models, there is a level 

of uncertainty attributable to: 
– Values used as boundary conditions
– Repeated 2-year hydrological cycle
– Shape of the river over various reaches
– Rate constants (such as partition coefficients, 

methylation rate, sedimentation rate). 

• As with all computer models, there is a level 
of uncertainty attributable to:
– Values used as boundary conditions
– Repeated 2-year hydrological cycle
– Shape of the river over various reaches
– Rate constants (such as partition coefficients, 

methylation rate, sedimentation rate).
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WASP Computer ModelWASP Computer Model
• Remedial Alternatives were developed 

and evaluated using the WASP model 

• Following are the general remedial 
actions that were evaluated: 

– No Action 
– Limited Action 
– Monitored and Enhanced Natural Recovery
– In-situ Containment
– Sediment Removal (Dredging)

• Remedial Alternatives were developed 
and evaluated using the WASP model

• Following are the general remedial 
actions that were evaluated:

– No Action 
– Limited Action 
– Monitored and Enhanced Natural Recovery
– In-situ Containment
– Sediment Removal (Dredging)
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Alternative 1 SummaryAlternative 1 Summary
• Alternative 1 – No Action. 

Reduction would occur through Natural Recovery 
processes although 

No monitoring would occur to verify the rate of 
recovery or residual risk. 

No Institutional Controls (ICs) such as advisories 
or public outreach 

• Alternative 1 – No Action. 

Reduction would occur through Natural Recovery 
processes although 

No monitoring would occur to verify the rate of 
recovery or residual risk.

No Institutional Controls (ICs) such as advisories 
or public outreach
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Alternative 2 SummaryAlternative 2 Summary
• Alternative 2 – Limited Action. 

Reduction would occur through Natural Recovery 
processes (as with the No Action alternative) 

No monitoring would occur to verify the rate of 
recovery or residual risk. 

ICs such as maintaining fishing advisories and/or 
outreach would be conducted. 

• Alternative 2 – Limited Action. 

Reduction would occur through Natural Recovery 
processes (as with the No Action alternative)

No monitoring would occur to verify the rate of 
recovery or residual risk.

ICs such as maintaining fishing advisories and/or 
outreach would be conducted.
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Alternative 3 SummaryAlternative 3 Summary
• Alternative 3 – Monitored (3A) and Enhanced 

Natural Recovery (3B and 3C) 

Reduction would occur through Natural Recovery 
processes (3A)  and monitoring would occur to verify 
the rate of recovery and/or residual risk.  ICs (support 
of advisories or outreach) would be conducted.  

In the ENR variations, a thin-layer of sand would be 
added to the highest concentration of mercury in 
sediment. 

• Alternative 3 – Monitored (3A) and Enhanced 
Natural Recovery (3B and 3C) 

Reduction would occur through Natural Recovery 
processes (3A)  and monitoring would occur to verify 
the rate of recovery and/or residual risk.  ICs (support 
of advisories or outreach) would be conducted.  

In the ENR variations, a thin-layer of sand would be 
added to the highest concentration of mercury in 
sediment.



Nyanza Superfund Site OU IV pg 39

Alternative 4 SummaryAlternative 4 Summary
• Alternative 4 – In-Situ Containment (4A and 4B) 

Active remediation consisting of the addition of 
AquaBlok®.  Aquablok is a clay-based isolation barrier for 
remediation of contaminated sediments.  

– Alternative 4A evaluates its application to Reach 3 
– Alternative 4B evaluates its application in Reaches 3, 4 and 6.

This would supplement the natural recovery remedy at 
other reaches and monitoring would occur to verify the 
rate of recovery and/or residual risk.  ICs (advisories 
and/or outreach) would be conducted.  

• Alternative 4 – In-Situ Containment (4A and 4B) 

Active remediation consisting of the addition of 
AquaBlok®.  Aquablok is a clay-based isolation barrier for 
remediation of contaminated sediments.  

– Alternative 4A evaluates its application to Reach 3 
– Alternative 4B evaluates its application in Reaches 3, 4 and 6.

This would supplement the natural recovery remedy at 
other reaches and monitoring would occur to verify the 
rate of recovery and/or residual risk.  ICs (advisories 
and/or outreach) would be conducted.  
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Alternative 5 SummaryAlternative 5 Summary
• Alternative 5 – Sediment Removal (5A - 5D) 

• Different variations of this technology were evaluated all of which 
assumed wet dredging methods were used. 
– Alternative 5A – Mercury > 10 ppm, portion of R3
– Alternative 5B – Mercury >10 ppm, with capping R3,R4, R6
– Alternative 5C – Mercury > 2 ppm, all of R3
– Alternative 5D – Mercury > 2 ppm, R3, R4 and R6  

• In addition the reduction via Natural Recovery in some reaches, 
additional reduction would be afforded by sediment removal. 
Monitoring would occur to verify the rate of recovery and/or residual 
risk.  ICs (support of advisories or outreach) would be conducted 

• Note: those alternatives which included Reach 6 were projected to 
increase fish–tissue in Reach 8 due to re-suspension and migration of 
mercury. 

• Alternative 5 – Sediment Removal (5A - 5D) 

• Different variations of this technology were evaluated all of which 
assumed wet dredging methods were used.
– Alternative 5A – Mercury > 10 ppm, portion of R3
– Alternative 5B – Mercury >10 ppm, with capping R3,R4, R6
– Alternative 5C – Mercury > 2 ppm, all of R3
– Alternative 5D – Mercury > 2 ppm, R3, R4 and R6  

• In addition the reduction via Natural Recovery in some reaches, 
additional reduction would be afforded by sediment removal. 
Monitoring would occur to verify the rate of recovery and/or residual 
risk.  ICs (support of advisories or outreach) would be conducted

• Note: those alternatives which included Reach 6 were projected to 
increase fish–tissue in Reach 8 due to re-suspension and migration of 
mercury.
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Evaluation CriteriaEvaluation Criteria
• Threshold Criteria

– Protectiveness (human health and the environment)
– Compliance with regulations

• Balancing Criteria
– Implementability
– Short term effectiveness
– Long Term effectiveness
– Reduction of toxicity, mobility, volume of contaminants
– Cost

• Modifying Criteria (addressed after Public Comment)
– State acceptance (pending)
– Community acceptance (pending)
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Model resultsModel results
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Model resultsModel results
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Reach 3 - Model Predicted ResultsReach 3 - Model Predicted Results
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Reach 8 - Model Predicted ResultsReach 8 - Model Predicted Results
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FS SummaryFS Summary
• Model predicts Natural Recovery will 

achieve clean up goal (0.48 ppm) within 30 
years for most reaches (except R3 and R8) 

• Reach 8 (GMNWR) is not anticipated to 
substantially improve due to combination of 
anthropogenic (man-made) sources and 
unique hydrological properties of this 3,600- 
acre refuge which is efficient at methylating 
mercury. 

• Model predicts Natural Recovery will 
achieve clean up goal (0.48 ppm) within 30 
years for most reaches (except R3 and R8)

• Reach 8 (GMNWR) is not anticipated to 
substantially improve due to combination of 
anthropogenic (man-made) sources and 
unique hydrological properties of this 3,600- 
acre refuge which is efficient at methylating 
mercury.
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FS SummaryFS Summary
• Enhanced Natural Recovery in Reach 3 

only (Alternative 3B) is equivalent to 400 
years of natural sedimentation and reduces 
timeframe to attain PRGs from > 70 years 
to less than 30 years. 

• Other Alternatives (3C, 4A, 4B, 5A, and 5C) 
predicted to be similarly effective in 
reducing fish tissue concentrations (except 
Alternative 5B and 5D) at a greater cost. 

• Enhanced Natural Recovery in Reach 3 
only (Alternative 3B) is equivalent to 400 
years of natural sedimentation and reduces 
timeframe to attain PRGs from > 70 years 
to less than 30 years.

• Other Alternatives (3C, 4A, 4B, 5A, and 5C) 
predicted to be similarly effective in 
reducing fish tissue concentrations (except 
Alternative 5B and 5D) at a greater cost.
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Alternative Cost SummaryAlternative Cost Summary
• Alternative 1: No Action

Alternative 1 Cost: $ 0

• Alternative 2: Limited Action
Alternative 2 Cost: $ 192,000

• Alternative 3: Monitored Natural Recovery and Enhanced Natural Recovery
Alternative 3A Cost: $1,070,000
Alternative 3B Cost: $8,500,000
Alternative 3C Cost: $20,800,000

• Alternative 4: In-situ Containment
Alternative 4A Cost: $24,310,000
Alternative 4B Cost: $48,910,000

• Alternative 5: Sediment Removal
Alternative 5A Cost:  $59,710,000
Alternative 5B Cost:  $88,510,000
Alternative 5C Cost:  $99,820,000
Alternative 5D Cost: $213,920,000

• Alternative 1: No Action
Alternative 1 Cost: $ 0

• Alternative 2: Limited Action
Alternative 2 Cost: $ 192,000

• Alternative 3: Monitored Natural Recovery and Enhanced Natural Recovery
Alternative 3A Cost: $1,070,000
Alternative 3B Cost: $8,500,000
Alternative 3C Cost: $20,800,000

• Alternative 4: In-situ Containment
Alternative 4A Cost: $24,310,000
Alternative 4B Cost: $48,910,000

• Alternative 5: Sediment Removal
Alternative 5A Cost:  $59,710,000
Alternative 5B Cost:  $88,510,000
Alternative 5C Cost:  $99,820,000
Alternative 5D Cost: $213,920,000
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More about Alternative 3B (ENR)More about Alternative 3B (ENR)
• Provides a 6-inch layer of material at the sediment 

surface that results in the reduction of mercury in 
surface sediment. 

• Includes monitoring to confirm that recovery is 
occurring. 

• Accelerates the natural process of sedimentation and 
burial. 

• Implemented with the recognition that biological or 
physical mixing of the cap with underlying sediment may 
occur. 

• Provides a 6-inch layer of material at the sediment 
surface that results in the reduction of mercury in 
surface sediment. 

• Includes monitoring to confirm that recovery is 
occurring.

• Accelerates the natural process of sedimentation and 
burial.

• Implemented with the recognition that biological or 
physical mixing of the cap with underlying sediment may 
occur.
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Thin–layer sand capsThin–layer sand caps
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How to CommentHow to Comment
• Public Comment Period begins 

June 25, 2010 and ends July 26, 2010
– Submit comments in writing by letter, fax, or 

email 

• Public Hearing July 19, 2010
– At the Framingham Public Library (*Note 

change date and location) 
– Verbal comments will be transcribed

• Public Comment Period begins 
June 25, 2010 and ends July 26, 2010
– Submit comments in writing by letter, fax, or 

email

• Public Hearing July 19, 2010
– At the Framingham Public Library (*Note 

change date and location)
– Verbal comments will be transcribed
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Where to CommentWhere to Comment
• Submit Comments by midnight 7/26/2010 to:

EPA will respond in writing to all comments.

• Submit Comments by midnight 7/26/2010 to:

EPA will respond in writing to all comments.

Dan Keefe
EPA - New England, Region 1
5 Post Office Square
Suite 100
Boston, MA 02109-3912 

Or by email to:

Email :  keefe.daniel@epa.gov
Fax: 617-918-0327
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QUESTIONSQUESTIONS


	barcodetext: SDMS DocID 466668
	barcode: *466668*


